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— (54) Title: PROCESS FOR PRODUCING AMIDE COMPOUND BY USING MICROBIAL CATALYST 
(54) %m<Ji^^x Wi±^9mim\.^fz7 % KMb^«S<DSjg^^ 

(57) Abstract: A process for producing an amide compound from a nitrile compound by using a microbial catalyst characterized in 
that microbial cells having a nitrile hydratase activity of at least 50 U/mg dry cells at a reaction temperature of 1 0°C, which are not 
JT* in compr^ensively immobilized, are brought into contact with a nitrile compound in an aqueous medium. According to this process 
2i in which microbial cells overexpressing the nilrile iQrdraiase attivity are used without comprehoisive immobilization, the amide 
O compound can be efficiently produced from the nitrile compound without causing the problem of lowering in the reaction speed or a 
Ifl decrease in the productivity per unit amount of the microbial cells due to the comprehensive immobilization. Accordingly, the amide 
^ compound can be produced within an esttrcmely short period of time in case of a batch reaction, or by using equipment on a very 
9 small scale in case of a continuous reaction. 
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m m m 

15 m-t^BM. :ihu;wfch*^^— fe>*i.ai^nTj^;^5i5. m/uiz^i^muo 
mmfi^^^-^^xir^^ mm^ ii-mogs^. 7-265091 ^{i^m 

56-38118 -t. i^§i¥l 1-89575 #^#IBm). 

cn^T. -\^^)A):i\^yi^-i£mn^mir^m^mtvx^mz0'< 

<5D^^«^;&5^tB$nT^TVi^, ^«J^^^^ /;^7;i/X'< 7 (Nocardia)P. :3 
U^;t^xU'>A(Corynebacterium)P. (Bacillus) 2^3.- H 

(Pseudomonas) $ (Micrococcus) pHd^7:^X 

25 (Rhodococcus) 7i^:^ bA*^i$^- (Acinetobacter)M. h/l^iJ' 
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- (Xanthobacter) 7.hU:/h^^-t7. (Streptomyces) U V^k'*^ A 
(Rhizobiuni) ^ U ^v^x 7 (Klebsiella) x>xPA*^^- 
{Enterobacter)P, x;V'>^ X7 (Erwinia) ll^ X7n (Aeromonas) 
P. '>hD;t^^-(Citrobacter)M. Ti' n^A^^- (Achromobacter) 
5 T^J^oA^T-U'^A (Agrobacterium)M*fcJ^'>a.- Hy;i;;i'X-C7 

(Pseudonocardia)lllJ:M-r^lS^tl^36^^tf&n-5. 
-€-0DF*3. '>a.-H^::^X (Pseudoinoiias)M> (Bacillus) o H 

(Rliodococcus)P> v'rL— H>';^J-)l^X'i' 7 (Pseudonocardia) 

?S (#^0H 61-43996 ^^ #^PS 61-43999 n). T5. jm^WimiT^:^^ iW 
^BS 61-43997 -t. 4#^BS 61-43998 •^). $>§S<D^SI-r :t>^^iDf 
m (ilt^PS 61-162193-^. 6-55148^. #^¥ 8-187092 -^) ^JdJ: 

20 

nXVi^ iit^txm ^4 3#^7^ 1098-1101 M (1990)^ fltii^ 

25 54-143593-^. mm9Bu-m%%%^<ik^pm)o ^tc. mmi^(Dm^it:^m 
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\Z^\,^X%. ^W^nrVi^ (#11 BS 57-39792 ^> #F^0H 62-294083 
tz 7-203964 ^^^#fi8)o 

^-ox. :^m^omm\t. ^wmmt:m^^x=ih^)M\:^mi}^^7^\^ 

20 '(b^ti^i[i£-r'5:^^fc:i5ViT. - h U;uh H^^s^— iiSttjJ'^iis^^l^^^- 
25 v\^mmmm\z^^^xi^Mmiiyrcm^. -h'))V}:i\'y^-i^^^^n 
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mma^ i m g ^fc o i o x:t 5 o vu±^m^-^^rcm±mi^^.^^^^ 

10 

15 h]^\fKmX\t. (Bacillus) ;lil7xU (Bacteridium) 

^ if u zi y 7. i Micrococcus) M . :/ 1/ If A* x U A 
(Brevlbacterium) )g C^^BS 62-21519 -itD. zi U A* ^ x U ^7 A 
(Corynebacterium) P. y:j!3;i/x>rr(Nocardia)«C#^© 56-17918 

'>a.-H^:^X (Pseudomonas)m C#^BS 59-37951 ^3. ^^DA^xU 
20 OA (Microbacteriui)JiC#^¥ 4-4873 n F=i-;:^3X (Rliodococcus) 
M C#^i>¥ 4-4873 #x ^jt^ii^P 6-55148^. 7-40948 7^n^ 

A^i57-{Achroiiiobacter)M C#§i¥ 6-225780K hV l^JVx-^ 7 

(Pseudoiiocardia)Jg C#li¥ 9-275978 tcST§^^WJ?^UVio $ 
^\z\t. uvnytiy^ (Riiodococcus)MlfflM:^^<i;t)iiftbVio 
25 ^fe. M|BUfci[4i^S5l5©-hU;Wt F7i5'-ifjife^S:®#L, ^ 
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tiiB^M^^i^tlyX\t.7^u=e/'<^^- (Achroiobacter)Sc^::^h'J 
;Vbh'7i$'-1fT?^SfemUfc:*c]l^ MT10770 (FERM P-14756) 
5 8-266277 ^). v^.— H 7 *;Vx-r T (Pseudonocardia) h U;Pb K 

y^—^xmn^w^Lrz^mmumm (fermbp-5785) mmw-9-2mn 

^) ^p.tcU.u ^:3yt!7s' u H^n»^X (Rhodococcus rhodochrous)S®^ 

h u ;i/k 4-211379 ^) xmn^mi^tcw^^^n^t 

10 i^^BjTVi5^^^14cD¥^U (rL-»y h) 1 :»-FBltc- h U Mb 

S^^tt©SJ^;5r^*J^. 3 0 mmOMilWJc:, . -^©^^©Sii p H 
15 ({?5^ii*pH7) t;iiiMUfc5 OmMOU >M/^^;/7T— 5mL?^Atl. 

m^xW.Wt'^o ^B^a-^iim. O-C^^T^ccfev^^WfeM 
25 2|s:^BJ«. ^^«14)5>^^^®#^lmg^fct) 1 0 -CT 5 0 Uij;±©^± 
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^^j^ ^ n-a 31 h u <k 3 - 5> 7 / tf u > , 2 - 7 / e U 5^ 
10 :::hu;niH7i5'— tr#^©^^#Mif. :g^e*ixii65ii.^ 

15 uHn;i/7;i'n-;K %v^-^y. ^y^>. r)v^>mm(Dn 

25 7jc14li'»:tT:::bUJHb^J^^g^M$-fr^i:«>*:5^^**t-'1'^>5il^^ 
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2|s:BJiBS«. *0O[)^^fe*i®SaT?a&-5J^M 200.0-387537 ^(Dmmm\Z 
20 (1) 

25 K2HPO4 0. l%> MgS04 THjO 0. 1%, pH 7 
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5 0 Oinl^=^7 7;^3lCit^«rl 0 0 m 1 UT^^^ 
1 2 1 'C> 2 0 ^a^Fs^rt- h;J7 l/-:/T?sSMbfco Rhodococcus rhodochrous 
JKFERM BP-1478)^^SbT3 O'CT'4 smmmt^^rnVtco 

5 

^m^M: mM:^^7. 0.2%. KH^PO^ 0. 1%, K^HPO^ 

0. 1%> MgSO^- 7H,0 0. 1%. CoC Ix - 6H2O 

0. 0 0 2%. fiS^ 0. 0 2 5%> 2%. WM 2%. 

10 x^/-;v 0. 4%. y;i/n::iy^L 6 1 0. 1% mm^tJimw^ 

^&). PH7 

w^M^^' yji^i'h-x 2 0%. 5%. 

pH6. 5 

mPiBijO. 0 9 8MPa. 0 0 r pm. S^Ml vvm. pH 

20 7> urns o'cr^m^n^^^ mmmmmhM<f3.^tcmj^.x'^m^n: 

7Ufe.^OD^5OmM0U>m;t!y77-(pH7. 7) iZXmBl^X. 
(2) xhU;H::h*7^-iffl&14©S!l3t 

its 3 0mm©M@^Wl-5 0 mM U >itn';/ 7 7- (pH7. 7) 
25 4 . 9 8mnc2OML0D®#:M^^^^3]nii^t. 1 0'C©**it'lcT 
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hU;V^£-^t^5 OmMU >^A*';^77- (pH7. 7) Sml^jJP^T, 

1 or^-r^mj^s-B:. m^^mii^X'fy^^. •^7.!7u^vifyy^- (gc 
-14B mw^^m T^fiKLfc7^u;i'7^ H^^ft-r^iiif-ctt) 

2 5 0'CC!)FIDT^ifib;fe, -^-O^m. 7^^))\^7^Y1. 2 

feO 1 CCTS 6 UT^ofco 
(3) 7^Un-hU;P*^e.7^U;VT5H'v(D^^S 

1 LO>?^^^/ h#^"fe/^^:/;^7 77.n(c:, 50mM(pH7. 7) 
©hU;^ (2-7Sy-2-fcHD=^^'>^5^;i'-l. 3-:/DA>i^:t- 
15 :^mA';/>'7-<&6 6 4 gXn. ZintC^fefCltti^cSM^^^^^^M 

^©j^m, 7iJ7UnnhU;i/©ailiOlifed^^2 5^FplT^fi!tVfe7i57 U 

(Jtt^^jn (S^S@^<b^4i^ll#t-J:S7^U;V75 HOMji) 
(1) ^#:©^JS@^^b 

^^^i^«JlT=^le>n]^. 7^ud:^^u;wj&^67^u;i^7^ K'^msit 

25 ^{b#il) 7jc^i^{C^SJlD^x ^^IC^fPbfeo ilC^-^^^^ l^^2m 
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Ts^mnyyr- (pH7. 7\zmm)\zxm^v. g^<k®#^#fco 

(2) Tt^Uan hU;i/*^e>7^U;W7$ H'\<0RJS 
5 1 LODi^^y^y b##-fe;'?57>7^X3jc:, 50mM(pH7. 7) 

Ji@*^a«9 Omgt;^§«^lJQtfe.2in<l:^ 1 8 0 r pmM#Tl SV. 

(1) s©^^ 

#^¥2 - 1 7 7 8 8 3^(omt^m\zuM-^nrc:^m^m\^^r. 

15 Pseudomonas chlororaphis B23 (PERM BP-187) m^^^VTco Z<DMi^07 

(2) T^U ornhUM^^T^U^py^ H'^OSiS 

I^^^J&U LCD>?^^!y h##-fe>''^^:/;i^:77:^ntc:. 50mM (pH 
20 7. 7) CDU >^A'^> 77-^ 8 5 OmL. 0#:^^Jiffi#:SS<i: l^T 

o \zw^mzmMhx^i^s^^mvfc. 

25 (1) 
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m^^x. mMm2rm^nrz. 7^^jti-hV)Vi)-^^7^^))V72.\^^ 

-erltS 0:20:1: 1 T^-<>^ ^'>>;i^b. -e©gi£aifl^^3 0 0 X 
3 0 0 X 3 OmnKDJ^y h\Z'A^ t^n. ^onv h±Tfi^$-ti:rc:, 

<mM\y7 i7 ^) )V7 ^ b*|^/}^'J-7-'S§S@^'fb®#1^^=&#;^Co 210)®^ 

( 2 ) 7 ^ U n h U ^Vd^ & 7 ^ U ;i/7 ^ 1^^® SJiS 
lliiS'e3J2Em©^g:;^^(c:T7^UDr: hU;P:^i>e)7i'U;^7$ K^© 

S^r^^^T'b. gW07^U;i^7^ Ha^2 0%tc:jgbTL75::6iofe. 
Clt^^J 3 J h U ;v 1 7 -if a; ^ 7 1^ U 7 k 

(1) mco^mtmmomm 

1 Rhodococcus rhodochrous Jl (PERM BP-1478)M*^* 

nmm 1 T^bfc:ffi14a'J^Sfc:»cf^S!lJtbfcMfls:07^ U n - h U 
;P*^5>7iJ7U;U75 F-\(D^^S14:^^\ 1 m g ^fc $5 1 O^CT 

2 0Ui:7a:ofc^^Tig«^^7U. -^©^5 OmM® U >mA'';/ 7 7- 
(pH7. 7) ICT^^bT. 5%(D®^li«IIS^#rc. 

(2) 7i^'JO-bU;Vd^67^U;W7^ 
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miif-mmm^m\^^rz^^h. mi 0 ommmmmz^m(D7^v)V7^ h 

10 

20 ^iiT% 75 l>Mk^i^^ii5ti-§Jii55^t?^So 



wo 02/50297 



PCT/JPOl/11149 



H ^ o ^ ffi 

2. Emumi ownmmwimg'^rcr) 5 ouij;i±©r:hu;n:iH 

^^-iffiHiSWT'S^^I&d^ /:^;i/x^7(Nocardia)M> 
10 /ti^xU 'i^A (CorynebacteriunOM. A*5^;i/X (Bacillus) P. ->jl>-1< 
(Pseudomonas) J^. pzi ^;/;trX (Micrococcus) M> pKH';/ 
(Rhodococcus)M> 7^^^ b;'^^^— (Acinetobacter) P> ^1J-> 
h/t^i$^- (XanthobacteriM. 7. M^:/h*7-r -feX (Streptomyces)M^ 
U yb*':7A (Rhizobiuln)M^ ^:/i/X^ (Klebsiella) x>7^D;t 
15 (Enterobacter)il, x;!/"^^ -7 (Erwinia) Jiju^i-T. 

(Aeromonas) M, hDA'iJ^iS'- (Citrobacter) P. 7i'D^rA*i7^- 
(Acbroiobacter) p> 7^nA^^xU'^A (Agrobacterium) SRtJ^i^aL 
— 7(Pseudonocardia)M<^^30^e)3l*^$n-5i>?^< it) 

20 3. S^iami orT^iiS^i^lmg^feO 5 0 U^±(Dx h U JUn H 
^i$^--lffiH4$^T5#4«^ y;<7;i/x-r 7(Nocardia)ll. ^U^ 
A^T-U'>A(Corynebacteriui)M. yWl^X (Bacillus) v^-K 
^•:^7. (Pseudoionas) M> $ ^ P 3 y 7. (Micrococcus) n H 
(Rhodococcus)P. 75/^ h A*^7^— (Acinetobacter) M> +1^"> 

25 hA'^^- (Xanthobacter) JH^ 7. hv-r-fex (Streptoinyces)P. 
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U ytf^A (RhizobiunOM. ^J/ l/:/vx^ (Klebsiella) x>xdA 
(EnterobacteriM. x;V'^^ z;7 (Erwinia) P. XTU^-^T. 
(Aeroinonas) i/ h nA/z^^- (Citrobacter) 7!7n^Ai7^- 
(Achromobacter) T^oA^xU A (Agrobacterium) MBitJ^v^a. 
5 ~hV;^;Vx^7 (Pseudoiiocardia)M©1^5&^^M*^$nSiJ>7a:<\i:'b 

10 :^mo 
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